The role of putative excitatory amino acid neurotransmitters in the initiation of locomotion in the lamprey spinal cord. II. The effects of amino acid uptake inhibitors.
Fictive locomotion can be evoked in an in vitro preparation of the lamprey spinal cord by an activation of N-methyl-D-aspartate (NMDA) or kainate receptors. To obtain further knowledge of the putative transmitters underlying this activation the effects of L-glutamate and L-aspartate were examined. These endogenous amino acids exerted a distinctly different effect as compared to the synthetic amino acids (N-methyl-D,L-aspartate and kainate) previously tested. In a wide dose range L-glutamate and L-aspartate elicited fictive locomotion only when the bathing solution was rapidly circulated over the spinal cord surface. In the absence of fluid circulation the activity rapidly ceased. To test if this effect was due to an uptake of amino acids, two amino acid uptake inhibitors were administered. After exposure to p-chloromercuriphenylsulphonate (pCMS) or dihydrokainate (DHK), L-glutamate and L-aspartate elicited continuous fictive locomotion independently of whether the bathing fluid was circulated or not. This treatment also markedly lowered the threshold doses of L-glutamate and L-aspartate, while the effects of NMA and kainate were barely affected. Fictive locomotion induced by sensory stimulation of the tailfin was also prolonged by dihydrokainate. These findings suggest that a highly effective amino acid uptake system is present in the lamprey spinal cord and furthermore that it takes part in the inactivation of synaptically released acidic amino acid neurotransmitters, which are of importance for the initiation of locomotion.